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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the disturbance in 
the orientation induced in a rubbing treatment by 
introduction of columnar spacers and to prevent the 
degradation in display performance by constituting the 
above element in such a manner that the peak parts of the 
sectional shapes of the plural spacers by the plane parallel 
^ with a counter substrate exist toward the upstream in the 
y / /^ \ ^^^^ orientation direction by the rubbing treatment of a counter 
3^ ,i 1^ ft VT substrate . 

~ SOLUTION: The counter substrate 2 is constituted by 

having colored layers R, G, B 23, 24, 25 formed on a glass 
substrate 21, laminating these color filter materials and 
forming the spacers 30 consisting of columnar resins. Both 
substrates are disposed to face each other and the spacers 30 
of the counter substrate 2 come into contact with the TFT parts, etc., formed as the light shielding 
regions of the active matrix substrate 1. The spacers 30 are formed to a triangular pyramid and are 
so formed that the hair tips of the rubbing cloth are divided with small resist. The bottoms thereof 
are so formed that the vertexes or peak parts come into contact first with the hair tips of the rubbing 
cloth. The spacers 30 are formed to have a taper so as to increase the height gradually. The wear 
resistance, etc., are thus decreased. 
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i^mmmt . t^i^mzm^^tLX-^h u ^^mzmm 

izMm^tiM^mxK)^^^mm<r>/f^-y^/u:s^t. m 
Mmytm±.izmf& ^ti^^^^m^^j:i-m^co^^-^ 
zti^<r)±izmfS.^iixmm^z^\::y^'>im^m^ 

•tirT. nmum^zmn^tihm^nM^mb. 
mtm^ms.)i^nfm\,zi. hmimm.<r)7.^-^(m 

\z^m.^h. 

^ h ^^h^hmm. 1 %^mm.^m.^=i; 

iEi2(^:^r&lc7)±»Ptffli*^ l^Tmmi.z\^ ^XMKKch'r--''^ 

^ srimtfc-rsff^Ji 1 T}m4(7)^^-i'tii}Hz%m<om 

msme] K^^izn\^Lxmm^tixmizm^Bi:mn 
•ts 2-:>cr)mmmm<^miz. m^comrnvm^-? h u 
:^^^hi>\mxh^-(y°mzmu-thmmat. mm 
ma tfz^^izmm^ti^ :^ ^-y ^ju^mt. mm2 

t. ^c!^-tc<th^-ti>m^Bm^.m^x'h-ox. 
frie^^— mnmy&m±(DmajS:mi>zmm^tii!}-' 

-^mnmm:Hl^cD±f^SMziiLm.-th J: o iz^^tiX , m 



im^7 : :E\^^izmtxwM^tix^izwi^B^tm 
't^2-^cr>mm&m<^mz. m^<^mmm.m^-^w 
^ x^thh^^txhy^ rmzma-r^m^mt . mm 
maLfzm^i,zmm^tih/iy-y ^ /i^i^mt. mm2 

^izm^\^cm\^^:^x.hm^!>m^m-^tL^mi^s^ 
t . ^^y^j: < t i^^-thm^mWf^m'FX'h^x . 
mm^^-^ii. mBmy6m±<7)mn'^mizimL. i}> 

[W*JS8] frtex'^^— »?-3&^ m^y ^Ji'iS'mm. »€i 
y^Ji^^^^MM. ttzii. fr^^y ^ ii'^bm-^y <)V9<7) 

mmm^zmmLx'm.^Kh . 

fA. 3!)»o. nm^zm^^fifzh<nxhhzfk^b-t 
h mm. 7 xii 8 wii<nm^m.^^m-, 
mim\<^\n\^\,zn^\^xwM.^ixx'^\izm^^^^ 

h . mi-Anz^^-^fLX^ Y')9 ymztm^fi.tzu%, 
cmmtimimxth mm . mtm^cmmi^mzu 

mthnw.<riXA v^y^wi-. mt2-:>(mm^w^ 
<mmk-'mz^-r)tz^<r>x^-^ . mmtmmm. 

h 'J ^ yMm.¥Bm.^^n=?-x'h x . 

^-^(Tim^-kh (urn) . mmmytm<7)m^D iu 
m) tLtim-^. 

(2XH) gb<aS ( (2)1/2 xD) 

co^f^^mfz-tmmzBm.^ix^ . 

mmi 1 ] s.KAzMmixw,m$tLxmizm^B^m 

X h 5 y'mzmM^tifzmm<Dmm<7^-mtmm 2 o 
<7)mmtmm^^(7^\^\^-t^miz^^m-fi^ti. 
M'mmm±comMcr)m^i}m^K^^i>z^m-t^ x^i,z 

mMm^mim<^mmi:-mzu-^fzMx^-'tt . 
mmm^mm±i.zmjs.^ix&m,\^mt . ^'y^j:< t t^r 
■tt mm-? h V ^ X m?s.Pb^^k#^t-s> -> X . 

iOMfi^b (//m) , mim^Mm^cDm-m€±x'<r> 

(2XH) gb<ag ( (2)1/2 xW) 
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t tiw^b-t^m^-m 1 0 xii 1 1 mm^m^wm 
^, 

^ t ^mLb-t^mm^ 1 0 x«i 1 1 iBi5<?3^H^0a^ 
^, 

^'j^-viv^^fz^y^z^i^^. mwmms. t w^m 
ifZt5i'rmmm<^mw. o. oooi¥:^r5';;<-h 

mm. *^o. mmzm^^tifzhcDX'h^:iti:^^t 
^m^m iojbmi5cr>\. ^i'tiMzmnc^m^^^ 

[HOT 1 7 ] m^t:^Lxnms^rL^ 2iekmm 
itmm<^mizm^a^mnL. friEs^<^m*^:^coiy 

-^cOS/jMfgS: b (um) . mim^mcomi:D (jum) 
H^b^D<a 

co^n^^mtz^mizmf&^ti^ . 
im^m 1 8 ] MiBX'^-w. :^^-y ^ju^^tm- 
zt^wmt-th m^m 1 1 Btg^ojaj^^^^ . 

[000 1] 

mz. m^m^^iz}5\^xm^^m±i-^2-^cr> 
mMBn<^mm^-mzi^-Dmzmx^titim^kx^~^ 
^zmm^^isci^izm-th. 

[0002] 

m^comi] m^. -mmzm\^^^tix\,^^m^Bm^^ 



^(0 2 ^<DmmcDmmi}mmix mm^^x mmmx-m 
2i}i:(^mmmzm^a*^mn^ti. m^^xm^ 
m±mx'-m±^tifzmf&t^j:'ox^^^, z<o2^i^<7>mm 

mcomm^ -&l,zi^-:)fzbb<D:^^'-^k tXW^coi^- 

t^rvT.'f^ y^\L-xm-^mm^^z^^^x\^h. 
[0003] i}^-^^.j^(m.^m^=f--kmm-h 2 
Wr>i}=7%.wmr>^%<r>\mz^ B.G^(nm^(ryr>\\ 
tzf]y~y <}V9tmm^xhh. mm. n.W7Y^} 
^ xgEi&co^ 5 -M K y h -e h 'J ^ ym^Bm.'^ni-^z^ 

\-^X\i. M (Y) -n^\,Z^mzn9~^y7"S:flfzS'm 

fi§&q^-r-g.YSflxi:iS (X) lj\^^z^mz/^9--yy 

^tvf:ixmM<7)Tiz^^^^-thxm^t^. vm^ 
t xmmMim^hi: 0 (,zn\t]^m:L. ^(r>mzm 
^mjm^mnbf.zmf&^n'^xi^^. m^Bwrn^co 

m^-n^tLXii. mHiTN (Twisted Nematic ) 

STN (Super Twisted Nematic ) GH (Cues 
t Host) Si -S V ->< J: E C B (Electrically Controlle 
d Birefringence ) ^•^5Sii^'ftMa^B^fc'*^"ffll ^'bil 

msiJ?itLxit. mmmtrcim^mmmcnr 
[0004] ^Jt, ii7-m.r9^<^'7V'}^7.wm 

^ivyrxi^^jay ( a-S i ) ^^^MtLtzmm 

hyy'jx^ (TFT) k^tii>zmm^titimmmmt 
9 xmmx'h hTYTTv^w^k ^ix\zn^^ § ti 

mmimscthwmM'Vi ( v^yxyr-) k l-c«s 
^-xvm-km^mi.mzum.\.. :i<nmkw^ux'2 
^oymL-knmi^mm l. zcr>2 i!kir>mzm^Bmmia 
^i^^Lfzm&^Lx\'^h. ^(^iz. z<7)2tk<7mm<D 
mimzm^U'tmnL. z<7)mMuyt^^y-m^^m 

^^■t^mcomi'^-r-yl^kLX^^^. 
[0005] 

[ mmmm LXok-t^^mm] zti<^ com^^m^^ 
X'i±. 2tkcomimtz^ii^^tfzx^-^^mcDm^n<r> 

Sdl6]**SLix, X^-^mm^fpi^^Wx^y hyxh 
**<KT-r-2.Ml^**3^^. tfz. x^—^^i^-iz-im^ 

"^^zkimmx-ho. x^-^i:mm±i<zmp&$'^^ 
T.mx'x^-^^^^i^-izmm^rL^k. ^^^Srai 

[0006] ^coMMk tx. m7jmmj'\-(r>msizx 
}V'?(r>m^m'km.i^xmm.Lfz 0 , 

y^h]y=Jx hmx-^^<^x^~^^mm-^ zk^. 

mm. nm^7-2 1219 2mzx-oxi^Lfz. 

[0007] kZ^ti''. ^com. ^{Z2-^cr)^m-t^^ 
*>"^ttS $ tifz . yh'yy^zl^ ^i^mm k , 

A^x^-^commmm k . ^zm-r^ orxrh h , 
[ 0 0 0 8 1 i wi^x^-^-mmk\>ztiHm^'^^ 
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imcn>tiisb^\iy'^mzimmz±%^j:xh\y:^ i^W, 
[0 0 0 9] t.fz. tt^X'^— tft^ioT^bVir'^mcO 

%^if7t\zmh t x'comzT^t^-^j:mmmm'U6^mi>z 

[0010] ft^X-t— 9-{i^SfIi^!l3^'l4^flg^fflV^-C 

[00 111 ^ti. mmm^mtt^2ummmumf,zm 
< . m^B^mx-t^mAzn:\^x^-^ifm^Bcr)^ixm 
iftKc^. niz, mw\im^BTiim^Bco^A*mmi>z 

[0 0 1 2] ioT. 2{s:^aH(i. 1(mx^-^<r>m.Xi,Z 

[0 0 13] ^fz. ^^B^ti, mmm^izx-^xm^^fi 
[ 0 0 1 4 1 ^fc, m^m.^m=?^(r>m^<r> 

[00 15] 

[^gi2:»^^-i>?^cy)co^a] ±.umm-^mm-^rz 

^^tm^m/m^mzmm^tvzw.WL<^x^ v^yy 
m=ft. mw<^^^ •y^yfm=?-i.z^^w^^KhmL 
(^mmm&t. ±.mm<^mmmM±.i,zmf^^Kx^m 
7 1' y ^'mm^^ti^m i ^ogdl^iI^ ^^-r^r 

$ixT -7 b u ^ x«icE??ij $ tifzim.<nm^m: mu 
•thm^t. ±.tmmmmzmm.^ixm^^K)ti:h 

T ^ffi 5 f y i^m^tim <^Ws^m i: . ^— 

±m±.\<z-^^hi(^\^mut. iier^x-f^-vhij^;^ 



[0016] w.2.(m^mm^nm=m=^\i. svhc^i^j 
y-mzm^-thmm t , ±ie^n L7ts?:Ji-t:iES$ii 

<7^mui&mt,zmM^tii}^'o±Mim^i5]^<7>±m&\<z\m 

[0017] w.3<r)wn<^m^nm^^\i. m^zn^ 
Lx^m^rLXf^\,zm^^^m-th 2-ocr,i&mim^cr> 
mz^ mL(mmmmi'?hu^x:it;^h\>^itxh^^ 
y^tizmn-t^mm t . ±mmn Ltzu^izRw^ti 

^mm-^x^-^t. ±.tm^u\<z^^\p\cnim\^^ 

<7mui&mi,z\mL. ^<r>Q.m^<^±Mm^\^ 
<nTWMx:m^<^:^'7-y ^ )V9^zw&i.ti:\^^mzm 

[0018] W.Aa^wmm.^B^^=Fi,i. m^zn\^ 

Lxmm.-^tixTiii.zm^B^mn^^ 2-:>cDtm^mm 
t. ±immmm(r)Mtii}^-:fjcr>f^\^-t:^m(,zmif(^ 

ti^ . ^ir-mzm^^ tix-^hv^ xmzim^tifzm 
mcommmm^mn^^m^m. ±Mm^c^mmmmiz 

mm-t^mmcox ■< -v i-y^^rn^ . ±m 2 
Wi<omM^~mz\^-:>tzi>b<7^x^~^. Mfiimmm 
m±.\,zm^^ixi,mp]m^'Mti:< t L^-ttr^^^y 
V h u >y xmm^^^'^xh -ox. ±Mx^—^eo 
mmtmm^^X'h'o . x^~-^<7)m^^u {u 
m) , x^—^<r)^^^3. (Atm) . 

b (Aim) . ±t£ii3tSc0^i^D ()um) tLfz^^^. 
(2XH) gb<ag ( (2)>/2 XD) <r>^mmrz 

[0019] m5co%m<7^m^nm^=f-\i. :s.\^z-^\^ 
LxwM^tixvmzmmm^^h 2-?cr)^w\mm. 
t. xh^^ y°mzum^ivfzmmcr>mMco-m<±iz 

2o(0$£^ttam^cOrtft]-t-S.®t=^^iSft4>^l, t> 

mmmmm±(^mm<om^if(^ti^K^-^iz^-th X 
o^zmw.^tLi,m^mmt. ±iim^mmm<^mm^- 
mz^-^tzibcox^-^t . ±mm^m&tizmm.^tL 
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a (um) . X^-~t(nm^^^h (urn) . ±ie^^m 
( 2XH) gb<a£ ( (2)^/2 XW) CO^fir'kmtl 

[0020] m6<o^m(om^Bmim^it. m^B^:iYL 

[00 2 1] 

-yi)>i,z-^\.^xmm^mmLxmmth . 

[0022] ^t'y^/5aat2i3{t^^*-^5r»?^ 
-^<nm^ 7 1> ^^co^&iz b-oxy^-i^' (i&in.) 

[0023] •r'5r:b*>. ^b'>i/^iJc7)^J^3&>'^§tt«X 

-r. t.fz. mMz=y\Lyy^<7^%^ifi%hmk^^—^ 

-n^zhh^% (^i^^^f^M) {2is(tl.|3l^<7)iliJ;0 

<r>mmz\t\-^h, mzw^h)^o\z. -^\zm%:^^-^ 
<n>wmmm:^m:th^^\<z\i^ »*t<{i>?.^— f 

m:^\^yy-^^b-^himvM:.tiih^o\.z^h. 

^aj&^X'^— f coMMt^XA-xtilU 0 jitf J: a 
4^S:;?.'^-1^<7)^§*J7b'>'2/^i&{iJ3&J«<^-S> J; ate 

"r-j^^^mmzmm-h zbx\ ^ bv^-^t^m- 

[0025] :icDmm. ^^'yy^<D%&cr)m*^>oizi. 
^m^^^M^(o^±^m<'zb ^ D > ^^'14 tgco 

[ 0 0 2 6 ] ^ 1 {i. *^H3CJ:€.^t4i7)^miC;{)>j{)^ 



m2b:bmf^mM^ti. ^rii^<^mzm^Bi&mii2 8ii^ 

[00 27] ^2{S. r^T^^yvhU^X^lcT^ffl 

v-^-i., ^y^;?.^! ico^mm^^TFrmzit-y-hn 
^ ix ^= cr,±i,zmmm i a «<it^ $ ix-c u ^ . ^ (^mk 

mi 5i±X-y-hmmi 4co±-^UiT^/Uyr:^iyV 

bi^J;V$feS*Ml at2^fo*i|> j: 0 (ly-X 1 ct5 ilA- 
Kl^-^ y 1 d;{)<^0:^l bc043^gI5t:EfrSc7)gg?i^Pi 

xxnm-thXoizmf^^h.x\^h. vi^^yiaizii 
m^mi 3tmm^tixmm.^ir. v~x i ct^ti®^ 
mMi5ti^^^mf&^tix\.^6, -eLT. TFTgpi^j; 
u^iaissp^^atMM 1 e:bmfs.^ti. mm^co^m 
izimmmie^m^^tix^^t. ^ii. laHct3v^T 
im2tmtwmum}^mm^^^:nLXh^i^''. % 

[0028] nr/m 1 ^mm-fh b . imcoii^^m^ 2 

igi. W«0;^7-7^/l^:5'2 3. 24. 2 5^^LX 
a4^C0>!>'^--^3 0*>?g^$^TV-»-|,, ^£7)X^--tf3 

oimm. hui^'xhm^zx-yxmm^nxi^h. 

-e LT^ffltCjgBj^®!^ 2 6 i XMil^m 2 7 tmm^ 

10 0 2 91 m&muMi^^ti. M\^mm2cr,:z.^-^ 

3 0 {Sr :7 X ^ 7-7 h 'J ^« ^ 1 coM^mb ^ti 

TFTW>ht^Aimmmz^\^x'^m-t^Xof,z^ 

ixx\^^. m2-h-hhi^-hXoi<z. m^mx'h^^e^ 
<7)±(:{i 2 /iiO^fiiiiffl*^^?^ L . X'^-- 3 0 ij^^m L 

bii^hibX'J'-Ki:^\ mi l>z^'tJ:d IZTFT3 

mm-t^<DX':^^-^3o<7)mm m^) ^■mnmi,zm 
<mm-^zbi^mb^j:h. ^lx. mmm(^m^zii 
m^am.mii 2 8tmnmx^tix^-^i> » 
[ 0 0 3 0 ] El 3 {4. omm<^m'^fr^ 
LTi-^^, iBii2i (a) im^x^~~^3o<^mmi. m 
m(b) iimmmx'$>^, z<r>mx'ii. mkx^—^3 
oi±E.nmt>zmfS.^ti. ^b'yi^:^i&i(:i3v^T, ^by 

^M£mb^^h3^^ (ngp) i}mmzy\^yy^(7)^^i,z 
'^i>xo^z^jM.^tixi^i>. tfz. mm ib) ictk-tj; 

dtc. tt^^x^— ^^3 0(i:^,^i;:iS$7lj^tM-rJ;at:. 5" 



(6) 



^fia^9-7 3088 



[ 0 0 3 1] <^t;. zc^^o ^j:m^m^mTco^:m 

iz-y\^xmm-t^. 

[0 0 3 2] i-r. m^tix\^&mmh^>i^^^ (t 

FT) Sr?FM-r-l.ro-fe;^i:|5l^tc. 1 . Immco 

jffyxmm (mti,^. •:i-=^yynm. #7059) 1 

'JrJ>*-f>=5:-g.^^h^yi/X;$'l 2fc I TO*>^>^§ 

asm i5ti<^h^j^ ^^mzmi^ti. vy^VT.^ 

1 2 Sr^LT^li^M 1 2 l;p;rSmJE^E|IJn-ri.1^ 

•th. -ecOf^lEfSl^W^SJt LTAL-1 05 1 (B^js-^ 
)Srf^ (1*)!^) ^^®tw5 0 0^y2?^Xba-i.M^ 

t . ^ b>i/MJi ^fi^ V \ lefn]^ 1 6 ^ ffM-r ^ . 

[0 0 3 3] iJlt. 1 . lmmC7>3--y^*'ttSSC0 
#705 9;y5XSM2 1 *>;^=5:-S.**rti]»M-hl::. 
ttOP.feMJ5iC K - 2 0 0 0 (s±^Ni^h-r^yny- 
^Xtry^-^fflV^T^^RL. 90'C. 10 

%<mMk. mm(nn-^-v<n'7icv~^^^'km^^x 

3 6 5 n miO?S#-C\ 300mJ/'cm2 cO^TtiT'^ 
^tU^cS^tpHl 1. 5c?)r;^;^y7K?i?Bt('TWt, 

2 0 0'C. 6 0^c7)M)SCC-C^Jl2. 0;umc7)jg5feJi2 
2^?gJjS;-f-'g.. 

[0034] #feiOll^S}^^^^$-tf:/::5i^J'hi^?g-ft^T^ 
•J/HI9J3tlx-i^XhCR-20 0 0 (^±/s>'b7"i?yn 
v'- (1*) S!!) ^7.\^y^-^zX±mmML. 

VX^'S::^M.3 6 5 n mc7)ig[:RX' 1 0 0mJ/cm2 HI 

i=f L . K o H CO 1 %7K?gjg-c' 1 0 mm.^ L . #cO»fe 

«2 3^?FM-ri>« 

[00 35] laJ^cOX^^^iELT, St, »i^^fe«2 

4 , 2 5 &?FM L , fii^fl^JlC 2 3 0 "CT 1 ^Mfi£^ 

:i:LX'\iU(7ymw^m\t. CG-2 0 00 (S±^> 
yy^ifjuv- m . »c7)^feW4CB-2 0 

0 0 {•m±)svh=r'7 JuV- (1$) S?) d 

[0036] ii^c7)AoT^:c^sg5'hiiiiig-fl^r^ 

'))vm^\^'jy^V'^x\^y^'-\zx^nm^\^. 

^^mf&Ltz^^mytm^mmc^is.m^z^ti'^mi^tii, 

J::o'kyirh'7X^^-^YL3 6 5 nmcOjSATl 0 0m 
JXcmimmL. K O H O 1 %7KmigT- 3 0 ^-l^i^ft 

X'^-- 3 0^?^iSc-r-g., 
[0 0 37] ZCOf^commi4uTnX\ ^'mi^M 

mi,z^^^oizmmt:mibiztfz. zdLx^=nmco 



ITOJg|^;:^yN°«y^^iCTl 5 0 0^>'i?''Xhn-/.fK 

6c7)JFMByCX^-^f 3 0 ^mi-'S>C: tT-:^^— 9-3 
Oco^^:^}*^'#^>iiS, 

[0038] Z(r>m. ^'yxw^2 iJcj^m^m2 i<r> 
mi\,z^->x^mm'&LXu (0^r^^r) i^i^v^ttoj 

L, r'7^^lf'-7Y^}^:^^wmf^s^n^mMi^zms.■^^ 

l.\.zmm^fz. iXiZ. mM2 7 , 1 6*Wf6lt, t 

1.21 SrESt. jDiftLTlg«lrq^m$'l^I£0-^*> 
H^Jto i^:t-il^c7):^^^;J;0iiAPJ:O}l5E^m^!|^5 2 9 
tLT. ZL I - 1 5 6 5 (E. ^/l^^^itH) t;S8 1 
1^0. 1 wt%^SJ[iL^>:tO^?iAt. ;cof^?±AP 

[00 39] ZoLXm^Lfz:^y-^m.T^7'^^ 

x^^ii'-'Sr < . y \:y'^m<^^^ti^^if^ i 1 1 ^co 

r\ y\Ly'fi,zwm-hm^'^^i^m<:itif\^^.m 

[ 0 0 4 0 ] Ei5{4. ■^m^<r)\'iLcr)mm.<nmm^^^sLx 
i5'9. m hnrnt^^^hzim-^^^i^L. t^t^h 

[0041] .rcO^MiOJg.^t'ti, ^J^'^— If 30(4. HI 

bi<z^~tiio\,z. yt:yyij\^^mwmt^ti\tz<^m 
^iswmi,zxhmmmm^x>Lm^h^xhm^^ lx 

^c7)ctd=5r. :^^-^3 0<nimk%>. iMWyh' 
yi^'^<r)%s.tmmzmhiimi,zhK> . -r-^mtr^-t 

^(r>x\ y\zy^mzi(i-ti>XhUXi}^'J'-^<. 7tV 
^'^cr)%&i}<^lzm^h z t i =5r v>i7)-c\ y t'y^^tc 

li.mi iz9r:-tmmcomm t mmxh h , 
[0042] z<r>mmcommizj: :hm^Bm^m'f-cr>m^ 
miz-:>\^^xmm-tt, 

[0043] Jn^.^irv^STFT^JFM-r'S.rcJ-bXi: 
mmizm^l- lmm<?)3-^y^'-ih^cO#7 0 59Xf 

yy^mmi i±i,z^mt^^^~y-y^'^momL. r 

^j\^yrXi^Vayt-(:.^^mmhyy'Jy^^ 12tm 
■§^1 3. ^r'-h|gi 4, lTOi)>(yti:hm.^r^l5 

^m^LtzTi'^mM^mm-h, ^<7i^\^mimk 

LTAL- 1 0 5 1 ( B:¥^m.^M. {n) W:) 

3 0 0iry^xhu~M.mML. y'€y^fmm.^'n\^. 

w.\^mie^m^Lfz. 

[ 0 04 4 ] ^Xt", J^^ 1 . lmm<r>::i~~yy^m(^ 

#7 0 5 97^7X^^2 i3{)^4>=5r'i>*t[fe]a«±(c. mat 
'i4i7)ii-fe^jiicK-2ooo (^±^Nyhxj?yni^'- 
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(m) m) ^Xty-^-^fflV^TM^L. 9 0'C. 10 
T 3 6 5 n mCr>W.^X\ 300mJ/cm2 CD^^mX' 
L. 2 0 0'C, 6 0^^c75MB!t(CTMJ52 . 0/imcr)il3fe 

^mmmr ^ 'j yu-^st u i--;?. h c r - 2 o o o ( a± 

-'NyhT^^'yov-'- <^) M) v-^-{cT^M 

hv:^^^:/]-L3 6 5 nmC7)}^;gT'l 0 Om J/c m2 

B8ft L . K o H 1 %7Km?ST' 1 0 wrmmm L . 

feS2 3^ffM-tS. |3]«(;^i- »c7)§-fea2 4, 25 

0 is LffM L . 2 3 0 °cx' 1 B^ra^BSt- 

^. ^i-Cii^tO^feWffti, CG-2 000 (s±yN 
yhxiJ'yni^'- (ft) m) . «o«feWiCB-2 0 
0 0 (^±yNyhf-:?yni;- (If) M) im\'^fc. ^ 
tOi:#c7)R, G, BCDmWlii^tl^'tll . 5MmtL 

[ 0 0 4 5 ] mm(nx-ox^^^m9\-mm-i\MT^ 
rz\mytm±(7ymm.coimiz^t>^mm^ti^ i^otcy^ 

bVX:7S-:l>L3 6 5 nmCOiS?:RT'l 0 Om J/c m2 

mmL. K o H CO 1 %7mmx' 3 0 m^mm^ vtz.^ 

i-M<7)^iVM^-y^~m^lz^^ Xolzfr-^ fz. ^(^t 

^ commit 4 Mmx\ ^m^j:'r-'f'<-mmz^hxdiz 

i^m^tifz. 

[0046] -ecom. mmmm2 ettxi rom^ 1 

5 0 0:tyyxh^-2>.XJ^-yf'miZX^mL. ^<r>± 

iizmmconif^mm^^mi&Lfz^k. y ^^y^'^m^n 

V\ iBl^^2 7?rffML-^c, 

[oQATitciri.mi iz^s-tmmmm^t nm^z . m 

mnM. 2 6 cOffMmi(3X^-Hf 3 0 S:ffM-r «. X'X 
[0 0 4 8] ^cof^. ^'7;^a^2 l±^0ial^i]^2 7^0 

r^^^y'?h^)i'xmm^^n\^'mm^zm&^m 

n-thtzibcDWim^t^^^mm<?^^mcr)mmm^mm 
±.i^zm^Lfz. mz. mm2 7 , 1 stim\^\^. ttz 

^ix^'K<r)^\zyy-}j\^ti^9 om.t^j:hi:dm5Ll 1 . 

/c, mzm'^(nrHm^zxy)\^xniiy)mi'^mM29 k 

LX. ZL I - 1 56 5 (E. :>^)V^-!&M) tCSS 1 1 

^0. iwt^^jpLfcic^^iiAL, ^<r>tmxu-k 

^^mmimmxm^Lfz. 

[0 04 9] ^5 LT?^JiJcL/^^7-^^Sr^'^-<y 



fz. 

[ 0 0 5 0 ] Ei6{i. i^myi(r><i^<nmm(mm^^^\^x 
n"^. m\>:.nmthWjti,z\m-'^^\^\., ii^t^h 

\>zxh 3 0 cr>immx'h h . 

[0051] ^(r>mik(m^x:\x. 7.^-^3 ofi. m 

7 tc^-r ct ^ , H:^ ftO±g|5 $: BIT ®*^'H:^ ?g =5r ^ J; 
0 t-fij-j/c^^tt^ LTt3 D , ^ t'>'^■::^[S]^M^f^^:■r 
fL«M com ^ -^t^^ffl i 5 BJrffiff^^^A^'^?^^^^ ^ S 
ff^:|;>i^LTUS„ ^c7)J:d55r, x^-t'-S Oeojg^t . 
31:^*^9 \zyy^(^%^ifm){z h {581= $> 0 . t^- 

< . 9 1> ^''^iJO^Si^j^'&EiKiiaT^^'i. ^ <!: ^COT', 
[0052] ::c7)^J6<;)}^®i;J; §?iJfH^S-?<0$^ 

miz-:>K^xmm'th. 

[ 0 0 5 3 ] 3iScOTFT$:Jg^-t--g.ra-bXi:|S|«tc 
li:$l. lmmc7)3-:i>'irttM(?3#7 0 5 9;y5XS 

Ml ii.izmMh^-^'^-y-yy^m^mL. r^jvy 

r7.i^'jnyt)^Cyti:hmmYyyiP:^-^ \.2tm^mi 
3.y-bmi4. lTOt,>ih,^j::h^nmi5^B^ 

LtzTv>iw^^mm-h, ^<r>m. ni\^mmtLx 
AL-105 1 (a^fs-^^^^A (m m) ^^sicso 

^1 6*^ffM$^i.|.. 

[0 0 54] J^tZ. J5$l. lminC7)n-^yi?^ttMO 
#7 0 5 9;i^vXSiK2 lA>^,^-g,Ml^^a«±^C. 
f4c^llfe^B&CK-2000 (g±/s>'hT^^'ya>''- 
^Xtr>-^-^fflV^-C^L. 9 0'C. 10 

T 3 6 5 n m(^m-^X\ 3 0 0 m J/c in2 cOlSTlifiT' 
L^c?) ^ P H 1 1 . 5 cor/l^;* ';;^c?§MtcTim 
2 0 0°C, 6 0^<^mfS.I,ZXm2. oumcomyt 

fmrnimr^ ^})vmmvi^x b c r- 2 o o o 
j^yv^^yu>!- m) m) ^x\^y^-i,zx^mm. 

^L. ir^^m^Lfz\^^'if>,zm^m^^ti^^oK{:y^ 
V^X9'k^L36 5 am<7i^^X'l 0 Om J/cm2 

MstL. KOH<7^i%7mmx'i o1mm^L. ^^<r>m 
^23i:Bm-h. mm.i<z^. ncr>m^2A. 25 
^WiKtT^y.m^L. mf^mz2 3 0'cx ].\^wmsirr 
x-imcT^m^mm . c g - 2 0 0 0 ( m±^^ 

yh-r^yni^'- (m) m) . »<7)^WiCB-2 0 
00 (»±^N^Nx^yn>''- (^*) ^) ^fflu/c, Z 
C^t^COR. G, Bi^^ggjfii-e^X-e'iXl . 5//mtL 
fz. 

[0055] mz. mmcox^x^x^-^m^mmmr^ 
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ct o ^ :7 :}- h X $r:fr L 3 6 5 n m COiS^^at' 1 0 0 m 

jxcmimmt. KOHcoi %yi<mm.T 3 o #^iift 
Lti. :i<7)t^ commit 4 umX'hh. 

[0 0 5 6] I^H^^^^fflV^-C. |pI^^tC3 6 5 

nmc7)jgi[:g-Cl 0 OmJ/cm2 B^L. KOHi01% 

ykmmx' 3 0 ?i?raiaf^-r s ^ t i o , -^com-^ <^ a 

5 0 0^>'^^'Xha-AX^>°-/^gS(3TJjmL. ^cr>± 

[ 0 0 5 8 ] 2 1 ±cou\^m 2 7 (omm^zni-o xi^ 
-eh u 9 T.mw^t^i^ii^^nmz'mK^tsmthfdi^crM, 

[0 0 5 9] <>:t3, i2i6]ll2 7, \^i>mn\^.-^tz^ 
K^'fi(ry'yyz:v^-^m^9 0m.>:.ti:hi.^W^\ 1 . 2 

J>:t;iiSi7):fra^t::J: OSAP J: •??iSa^BM!i=S52 9 1 L 
-C. ZLI-1565 (E. >C;Ui?ti:S3) t3S8 1 1^ 
0. 1 wt%^3pt/iio^aAL. ^«t*aAP^«l 

[0 0 60] ^^v.xmm^fzfi^-^=m.r9^AV 

-7 h 'J ^ ^SS^J K 2 J; 0 ^ fc'y 

ti^^;iti,^^^cox\ ^h'y^i,zJ:^m^^B:ijm<'Z 

[ 0 0 6 1 ] 5^*5. ^^mcommmx'm^fzm&mt- 
mx'^'ozrLi,zm&^ti^i,coxu^j:\\ 

[ 0 0 6 2 ] 08 a. ^^m{Zi^?>m^<7^X^-^3 0 

^yt:y9'ifi^izitmfxmnL. mwi2 inzwMLtz 
m^^Lx^^h, .ic^J;^(c, x^-^^yyzy'^:^^ 

kzm^xun-ti> t. ^}zy ^u\ti^^m^i>zmm l 

Tti^-^ J; Oh^ \^y^^co%&ifi^i1r;i>mfi^W^ 

co^-^^^wy-t h^t if^m htah. 

[00 63] iilixfi^f^J: a \,z. mkx^~^<m'>k^ 
bizXK}. -7 }zy:^mznt^y^ h I'^ifm}'-^^ . M 

xy\:y'f^i}^^i^^mi^mci'--t&ztti^^mt^j: 



[ 0 0 6 4 ] m 2 (r>wmmk<mmkz-^^ ^xm 
m^w^s^xwm-h. 

[006 5] ^-r, C:c7)m2iO^B^tC<};ix<f, ^bVi/ 
M<n^^if::^^-^^-^XTAmi%ifm\-h ^ 1 12 i -^T 

[ 0 0 6 6 ] ^ :t , KWicrfmm'mzm^'th t . it<r> 

i\mm'^<^mm^^-^m^mmmixz\my)>^^ti:\^ii. 

m^mmt^^]:.rztLxhmMMmL'^±fz^j:\<^. ^ 
:ix\ m-mmmmizmmL^j:\^i^izx^~^<7mm. 
$r^y)-i. ztf<zx ■oxm^^^^<nisrF^'^Rmi.zm\'t 

[0067] x^~^cr,mt^-mm:m 
mz^r^zmts<^x\ mui. mm^i -212192 

^^zX-,X^LX\^hiio^j:. :^^-^^^y-m^ 

wmm<^mmtmx'^:^^y-y^ji'ts^ t m-^m. 
mmi,zm&-t^ztx'xn^m'^^'rx^—^i 

[0068] m9iim2(r)miMmm-t^fzifycD. m^^ 
mm^F-commmx'h 0 . mi,zi3\.^xm 1 t^je-r^ 

zcom^^^m'f-izisx^xit. :^^~^30im^ 

« (#) 2 3. (^) 24. (*) 2 5C7) 

1 iZ7r:Ltim(r>X 0 C , SiMx^-- ^3 0 ^mm-hJL 
m^'ji^hLts:\\ ^LX. :i<r)^<r)mmX'\i. # 
J'. x^-Hf3 0£7)iasJ^p;r*«l^$fi.T*iO. TFT 

<r>mmMhzwM^fih . 

[0069] ai Ofi. [19iZ^$il|,?S^a^^S0 
X^~^3 0<7)iEa*lP;ri:iErS]^ftpIfig4 l i:c7)Mf^Sr 

mU2 1 iOX^— If 3 (2 J; 5 \i:y91\icr,%^^<^tL 
^fzi^. x^-- 9-3 0 2:S3*i: Ltzm\^tsh4 1 35)<7t' 

tLX\,-^^, X^-V 3 0 iOiEg:©F;f^ T F TM^m 

X. TF rmmms i st/jg^t® 2 2 s-js^ ltbs 

^^^#L^^v^g|5^l*]^zBe|PItf^>4 lSriRa^)S>Ii:>^*^tg 

[0070] zcommcommizx hm^a^^fkm^i^mm. 
m^z-oK^xm^^-t^. t-r. zcon\i^&U2 utixcox 
oizLxi^mLtz. ifyxm&2 i±t2, s^tttonfe 
«liW$:xt•y:^-^fflv^T^^iiL. 9or. lo^ram 
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hy^V-^X^^i^VXm^m'^. 3 0 0inJ/cm2 

<r>mitmxm^ Lti^p h = 1 1 . 5 ctjtvi/^ u 

mx-mi^L. 20 or. eoj^m^^-thztizx^mm 

2. 0 (jum) <7)m^2 2im&^i>. 

[00 7 1 ] m^cnmm^^w^^^f.immti^i^>^hc 

R-2000 (S±>'N>hxL':J' ha-j^XT^^yni^' 
- (m m) ^xey^-^fflv^T^ffi^L. 9 0 

°C, 1 Or^^i^fg^ift. X'^-- »f 3 0 im<^.k Ltii^mti 
^4 lti\ TFTl 2CDMytmm4 lX"?^^^tlhJ: 

o^es^iox^-- »f 3 ocojgiss'^is^. 

VX^^^tSS^4*n OOm J/'cm2 i:^-g,J:otC 

^3t^^f-^/c„ 7i<M'fi:^ii'!7Ai wt%;^qf^etT' 
20f>la]S^^^TV\ 2 0 ox:, 6 0-!^m^i-:^ztiz 

[00 72] [SI1«C;, Wc^«fe;iS:X'<-H?-c7)?gBg 

1. 5 {jmm) V^^:^^~y^fl'^4t.m^5± 
iz 3 ^(T^m^^^mSLfzx^-^ 3 0 i)mf>tifz , ; 
■rt', CG-200 0 im±^^yh 

azv9 ho-^AT^^yni/- (1*) ig) , 
t4(3{iCB-2 0 00 {S;±yN>-hxU:? hn-^XT^ 

[0 0 7 3] ^[tnm«S2 6t LTcDITO;iSrXyN->y^ 
5 0 0;t>i5^Xha-AcOJl$fc^L. ^tiTr^^ 

; i: J: 0 Kffi];i 2 7 ^ J^RJc L . 

[0 0 74] Tiy^mmi nr^co^oizLx^mL 
fz. '^^(^mi^ m^^xmmcoT FT 7 ^:mm-^ru 
■^xtmmi>zs&mt^^9--y^i:m^mt. r\y^m 

V^-Cl OOO^y^'XNo-i.to;iSlCfi5c^L. 
fS.Lfz. 

[0 0 7 5] m\'^x. n\^mu2 1 kTu-(mmi it 

<Dmi,zmytm^^ti^tim^Lfz (ii^j^#B&) . ^lx 
TFT^i K^iM^mm^hMui. z<r>m^Bm^.^m. 

tfOA.y^'^^ LX<^M (I1^^IB&) iEMLfz. 

[0076] m^mma28ii. ±mcr>M\^mm2 1 1 

TFTSMl lh<n^t {^JV^^'vT) \>Z^^fl^ 

m^Xh->X. ^(^msBi. -ISW=SrTN (>y-^xh^> 

-7^^ -/9) m.cr)hcr)X'h^ . 
[0077] -^Wmm.^n^^^m=FX'l,±. 9-3 0 

^ZXmi^'^m^i^A: 1*^TFT1 2^T^it't^fzih<^ 

T&%m 2 2 ± i: ^ 4 ^^y? . X ^-+/ 3 0 izmrni-hm^n 

cn>m^ti^4l^M.x.t{:<-th^tifX'^. ^tm'Srf 



[ 0 0 7 8 ] iJt, ^js^SfeOJ^^T-U. *t[6l^2 1 
3!g3tJi22, ^;U^2 3 . 24. 2 5, X^- 

■^3omim.^tix\.^h-hK rv^^i hieislt 

i>J:<, ru>f»«^l H,zm^m22. i]^-y^)V9 
2 3. 24. 2 5. X'<-1^3 0 5:KgL7t%^{i. ^^ 

[0079] m3C0f6BBt:oi^T|Ml l^^Ufgll 2Sr# 

mLximrth, 

[0 080] gii \ \tw,3<7mm^mm-^izrf^<7>. m. 

:icr>m^^wm=^\t. ^s^Mi 5a, mtm2 

2, 55^^ffl2 3, Ii«feil2 4, »«^2 5, |£fSj 
^2 2, X^-- tf3 0, #^^7>5-^2 
;^7-7^;^^'S^3i:, ^^M2 6a, lEfSj^l 6 

3i:*tf^-rSJ:e(2Sd^$^x^>:^^|6]a«2ai:, vlfiA> 

2i^<riwmmk\!z^^tLhm^%mM2 s t 

[0081] Zcr,mmcr>mmiZtS^-^Xli. 0 

i>m^ (m 2 3, m^m m) 24, «fejg (*) 

2 5c7)mii4=J:oTfif&Ra*^tc*Sfi!t$ixTV^S, 

a6, mUz^Lfzmco^d^z^ M^'^-^SO^m^ 

■t^jLm^:imbL^j:\\ ^LT, zcommc^mmx- 

{i, ^t:, X^-- 9-3 Oc7)ieSiifiJr:«^-X^$flTi5 0, 

x/^— 9- 3 0 <7)mmmpjn± , s^^o^-feii 2 4 p^t^x^- 

-9-3 0 IcJ; i.i:it]^^^J^4 1 ;5^Aiii=S:v^ i ^ tz-rs 
5t'y^:frl*]^;fcv^■cx^— 9-3 Oc^Tmizm 

<r)m^24tmmL^j:\'^^dizLx\>^6. Ac^nn<o 
^m^^miimzn t x is < , wavf5^ u x iiisM 
wtctev>coT', mcom^m2 4iixn<^m^. -r^^ 

*>, *MJi!{2 3^L<{4WMJ^2 5, ^-i>\,->{4lS^J^ 

v^mmmzm[^T^m^^-rh xo^zlx. ^&mzm\^ 

T-mzJ:hmk(r>r^M-^i)^S±fzKi:i^X 0 iz-t^ , 
[0082] Ell 2{i, HI 1 l,Z9r:^tl^m^^'=F 

^^Bge<)t:|5i0^-r-&¥ffiiaT'J) h , [310 j; D ^iJ-g. J; 9 
(c, 7 -r;l^:5'S^3cox'<— 9-3 0tcioT7t' 
i^i?'^IJ^%&3i)>'^Lix<I.JtJ6, x^—^3 0i:1^t tfz 
m]^tii^4l:^<^\zy^U\^ffyT^m^z^^^. 

X4 5jgio:^(t]fcL.Xv^i,. 
[0083] ^^X', x^— 9-3 ocoias^m^^tv 

y:HfiHzti c ^X*iii0^fe® 2 4 c7)±ciiMt;F^^ L=5:v ^ffi 
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[0084] zcommcommizx hm^Bm^^<7)wm 

<'K^Xo\zLXY^m^fi^. 

[0 0 8 5] ^*aW7 4- h-UVi/^^^-X^SrfflUT 
^^xmL2 lJ:tC. mm2 2. fi^-V <)V^23 
~2 5 . X'^-- 9-3 OSrffMLTt:. 

[0086] M.m'^^zm^h t , /}^^W^2 1 ±l=, 

mm^com&^m^^^^y^-^m^^xm^L. 9o 

X;. 1 0:JJ^[^|g^if^. m^c0yN°:$'->'}^:l^C07:r hVX 
^SrtfrLT^ii'l-^S^, 3 0 0mJ/'cm2 iOM3K»-C'R§ 
It L/im P H = 1 1 . 5 c7)r U L , 

2 0 0-c. bo^mm-ib^tiizx'om^wi . 5 (;« 

iS[§-ii:7t:!S«^i''xhCR-2 0 00 («±Myhx 

fflv^T^sm^RL. 9o°c. 1 ojfco^mm. ^^—>r 

& J; a ^:^'<.— ^ 3 0«0?g^S:-g-46, #fe£D«^ 2 3 

v:^^$-^LaS5l^fi*n 0 0m J/cm2 i:^-g.J;dt:: 
^Tld^rff-^/^. ^KM-ft^^rU^Al wt%7KTS«2 0?^-^ 
rSmtSi?:n^\ 20 or. 6 0^^lS^|,ii:tCj; 0* 

[0 0 87] mmiz. m. «(7)m^mt:m'o)ELmm- 
?>ztiziy)^m'&mcomm^<i . 5 (jum)X'hi>:^ 

-•^3 omm^r. imm2 2±i,ziim-&<7)m^m(^ 

[0 0 88] i^-e. B<r)mmimui. cG-200 

[0089] ^cr,m. m^mm isattxi rom^ 

L. ^»^07 5t■^Uy^?'9:7-^-xg$:fflv^Ti|^I|i8 0 

(//m) . ^812 0 (/^m) b^^^XoiZXh^-^y^ 

iSr^^2 7&ffMLAc„ 

[0 0 9 0] ^[6]^2a{S<^:<7)J;3iCtT«L?t:. 

l±tz, ^S^mfii2 6at LTITOMS: 
:^f^'v ■S'mfizx I 5 0 0iryy:^VU''j^<r)W.^\,z^m 
L. ^*0c^7=j- h yViJ^v:? ^-^Srffl\/^-CiDlli|@8 0 

(jum) . raRi20 {Mm) fc^i>i d h^-f 
l2>'\-5'-->'^' Lf^« mz^ a^n«®2 6acO^M^^ 

3 J; a .-K 'J ^ 5 b- ^mJf^^ t'^i/Jilil^-S, Zh\,zX^ 

[00 9 1 ] /}^-y ^)i^^&m3tM^mm.2aii:m. 



^zmm.?:^ti^tif^is.Lfz mw^) . -et-c. ^ 
y-y ^ fuis^mm3(7)m^mw\-mzii^ zc^m^^^^ 

[0092] ?SI&^!f%28{i. ;;?5-7>f;W^'S^g3 

[0093] ^w^<r)mi'am^^m^xu. x^— +^-30 
^-^izmm'ti>m^n<^m\^ti^AHi. g^iTiigjt 
[0094] mz. :^^-^<Dwmmm.^ur:>^%m 

[ 0 0 9 5 ] H 1 9 (C^^^^ti, ^gnX'^— If 

^m.^m&.-ti>tz!^^z. x^-^\,zm.hmw.mms.tm 

[0096] T¥T-m^m:frm=F<7>X^~^crym^ H 

c7). A(i. y\^yym. x^-^^z^nht)-tcxm^±t 

fzhco^ xts, 7t'>-i/f^, x^-^l>zBM(^^>^j:Xmi}^ 
^ttiLc^^TnLxy^-^h. ^t5. m^<^~Mcr>Wf&^[-co 

[0097] ZCT)^^^ X'^-- lf<7)M^Sb:^^^ ( 2 x H ) 

xoA^-^^^t. y \LyyjMX'y. ^-^(^xmnm 

tlfz, tfz. ^^iatm.^bti±a>hX^6. y.^~ 

^cr)^a(n:tj{^i}i^\z'yy:fj\^tmt (¥ff) nm4 
5mTh^<r>x\ m^mmDcrn\^-h2i§co^^x^- 

m\^Uii^tii^^j:\>mmia.< ( (2)1/2 xD) b^j: 

I.. 

[ 0 0 9 8 ] ts^oT. mFi^x^-^mm^mi. r 

(2XH) ^b<a^ ( (2)1/2 xD) 

h 'J >y XM?g^a^*i^<7)J^tC{i . ( 2 X 
H) ^b<ag ( (2 ) 1/2 XW) btuh.ZZ 

x\ w«s. ^^j^m^rHii^rH^n-C'?)^. 

[ 0 0 9 9 ] X -f 7^7 h 'J ./ :7;?.mH^a^^^(C 

m^^^s^ti6m\i^mi,zm\^m^n^-t^ y \zyy 
x^t^fev^Tt. x^-^<^m^-if^vv^x'h'o . y.^ 

Mymiz^^zt^^'X'^^tfi^ x^—i-iommi±. x^ 

-^cr,M $ O 2 fgliUiT'^ V ^ , X^-- 
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[0 10 0] tfz. 2^kc^mm.mcomm^AEmi.zmm-t 

hmmm<r)^mK o . o o o i ^)?i-viv^m 
0. oo2^:n^')^-viv^mx'h^ztif'm 
X'hh. i¥:^s u^-h/i/SAiOo. oooi¥;^s 
')^-h)mTX'i,t. x^-^tLx<Dwmm^t'^- 

St^O. 2l!S:coS^fSJifgBIS:ffiffll*lT'l^-)»^JfflI-r 
ttz. i¥:^5'J^-b;i^^-^^0 

0. 002 5 u^ - hyuiiiiT'ji. m.^Bm^mm.'k 

m\M.t,zLfz^^\,z^-th^^h^h r^gis^^j (^g^a 

[0 1 0 1 ] :x^-^^ij^-m^nmpmm.(^ 
bij^x^. mk<^m^m^^m.x'imx'h'^tz:^ 

[ 0 1 0 2 ] ^Tt:. x-^-- '?-cO:^@:^i^*>\ m^mfs^ 
W^mizmM, ^ t^-t2^iA L ^A-^1fi^i,z\t]\,^x ^^^fz 

[0 10 3] HI 3{i. m4(7)WM<^Ti^y'>(y-7hO 

x'hh<ox\ nrnthu^i^zm-^^^nL. mm^'-^ 

^■th. HI 3 4'(C5^$n-SD(iii3t®2 2cOi|i5r^L 

X\^h. 

[0 1 04] HI X'^.-Hf 3 OcO0^;(c^^5^L-Ci5 

^X'hi>> ^LX. :^'<—^3 0i±. (2XH)gb< 
( (2) XD) fciSrSidlZjgBS^il-S., 

[0 1 0 5] Hi 6 fi, HtC, 7tV^^ii<7)^^-S/$: 

[0 10 6] HI mi 3cr,n\^mU2<r)X^-^ 

3 0c7)^@O|^^4 3i:ie[6]:a-|^ (5t'>'^'-:^|t]) 42 
2r^L7t^fflHT-*)-g.« X-^-- tf 3 0t0:i:@i7)[^^ 4 3 
ti. Klfi]:^l6] ( 7 t-y^'':^[S] ) 4 2i:[Rlt(li§^$il-C 



[0107] ^<7^mi<^imhz^hWi^^m=F<7^^ 

5^7^22. 55^, »coX?5-7>f;>^2 3~3 5, 
:^^-^3 0^m^Ltz, 

[0108] ^i^mz^K^ h . ii'yxm, 2 1 ±ic, 

mm.<nm.^mm^7.\:y^--^m^-^xmM\^. 90 
"c . 1 0 ^fm.'mk. mtm 2 2 coiigA^ 30 {nm) ay 
^■^^-y'f{mt^j:^y^V'7^9^i]-i.xmvu^. 3 

0 0 m J/ c m2 coMat-fiSgj LAcf^P H = 1 1 . 5 

<rir)V:^^}>&;mmx-m^L. 2oo'c. eo^jj^-r 

fz. 

[0109] m\^x. ^^^<r>mm'ftm^^fzmmL\y 

i^XhCR-2000 {'M±^^yhX.V9h^-'^X'f 

9yui^~ m) m) ^:^^y^~^m^^x^mm^ 
L. 9o°c, \Q)^(r)mmk. :^^-^3cr)±^^ttm 

@1 5 {fxm) , ;^12 5 (jum) . 3t?»0. X'^— tf3 
i^:^l<7)|6]|=;&«Bdl6Jll6tfOi2|Bi:^ritit^'fli:=3r0. i)^ 

x'^.— 9-3*?l^:tr5'J^-h;L'Sfc'9t::i5a6I.BT 
®«^o-^H-*^', 0. 0 0 0 9¥:^rs u^-b;p^:=Sr-g>J; 
o^X'<--»f3WffMSr-t-a6. 

L^5t«*^l 0 0mJ/cm2 ^ ^5:1. J: 3 l^H^^^ro 

. 7i<Mb* y -^z, 1 w t %7K}il?etT' 2 o#PhTJ1 

2 0 or, bQ^mSL-fhZhizX^^cr^ 

[0110] m^c, m. m(^m^^::^^~^(m^ 

1. 5 (/im) T'3b'S.?5^5-7-f ;l'^'23-2 St. )i 

3^ 2 2 3 -fe<7)«feS7&<ltg Lfz:^^-^ 3 0 

[0111] ZZ.X\ m<nmmifAiZii. CG-200 
, Wc73»feWt4t:{iCB-2 0 00 {n±J\yVx. 

V9 yu'J- (^) M) ^fflV^5t. 

[0112] -ecOf^, >i*fn]m«i2 6 k LTtO I TOMS: 
X^N-«y^j£tc:Tl SOOrt^iJ^Xha-AOJI^iZE^ 
L. ^l*im®2 6c7)^®^S^J:a;i^U-f S K^M^m 
5 fy^'^Jaa-r I. ^ i: J; D iii^M 2 7 ^ JfM t „ 

[0 113] Ti^T-f yvh'J;7XS«l{S<XOJ:dt3 

\^x\'m.\.tz. 'k'm<r>tm^m^xmn<r>T¥T\2^ 
mm-hy'o^:^hwmz^Whf'^9-=~y:^^Wk^m 

T^T^^T'VhU^'xa^l ^J^fiS;LJt. ITO^ 
&x/N°-y:$'^$:fflv->-C 1 0 0 0:ty;?''xhn-A60Jg$ 
t^fiJtML. '^(^y^hOvyyy^-xM^m^^x. 

1®15^M-5;K'J^5K b> ^^ija^-T S ^ k 

i>zx'om\^i6i:mmuz. 
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[0 114] T:^7- ^ y-? h *J ^ xmwil tMi^mM2 

m^mw^^mcoj^ y^v^vt LTco^Kii m^^^) 

[0 1 1 51 »Saia^i|?!l2 8{i. Tr^T^^frvh'JiS'X 

mil tnnmwL2t(nwm {-^jv^-^-vt) i,zm^^ 

[01 16] :^^mcom^Bm^mmcr)^f\^^'^ -yyit^ 
m&4. 7 0 (urn) x\ m±m4. so (//m) . m 
/Mi4. 6 0 (xxm) t-mmm^zum^nx\.^ti. 

[0 1 17] X'^-- tfcoii^tlii:, lU^i^tl^. =7 

[0 1 1 8] s/i. :^mmmx'ii. M\ti]mm.2izm±m 

22, ^^-:7^-yI^:?2 3'-2 5, ^^—9-30*^12^ 

^tix^^^t)^ T^x^T'vb'j^'xa^i tieis L T 

i>X<. ri5'7^<yvhU^'X«^ltC. jg3tffl2 2. 
X^5-:7>f;U:$'2 3--2 5. J^'^— 9-3 0 $:iEgL;tJ^ 
^J±, r^^^r^NUi?XS^li:Ji^fS]S^2c7)f2S 

[0119] m5^!^^0llS(E^0J^HI^3ol^•ciiiBfl-rl., 

[ 0 1 2 0 ] !21 1 7 fi, mMV b 'J 
^«08lfM15:^^LTfc'9. Hi 1 fc^^JSEf -&gB^i't;:fiR 
-?^^^#L. *'*-^g|5^c?)giBB{i*BS-r-l,. HI 7ic 

2. ^^-:7^/U^2 3-'2 5. iE|t]^2 7, ^Rftt": 

^^a«i2 6a. iE[^Mi6^JWL. ±m:^y-y^ 

ztii^2 ticcommcomm^zmm mmmm 2 

^$n-g.wji. m-mi^izisifs>m^.m^cr>mm^ 
mtxi^y). mi 4'P<7)m:mcr>mDi,zw^-t^i><7)v 

[0 1 2 1 ] »?-3 0{i, (2XH)gb<ag 

( (2) '/^ xw) t^j::^J:oizmPimnzjfm^ti 

\,zm^smMmzwM^fiht^(oX'h^. fit. f^s&^s 

h:}imz\t]f.^hix^*%^¥hh, 

c 0 1 2 2 ] El 1 sti. ±Mm.ikm.^m'?-<^:^ y~y ^ 



[0123] Zcr>fz!^^ ■^X(0X^-^3 0 ^lEl^:^!^ 

A2^zmtxm:n'ti><DX'\t^j:<. m^cr):^.^—^ 30 
mmi2 8<7)mx<7)y3mziB^xMiibx\-^^. iofsfi 

XAL— 9-3 0c0fftI§4 3S:?Bt^aAP4 4{3l^{t 

[0124] tfz. mmmt lx . i^x^ti^mMimf^ 

^2 8cnxA-:z.^j:7^X^mfh-^cr>mm.(r>x^-V 
3 0(7^Wi^c^lJ\ii\4 3 &Jg^iiAn4 4*>i^>±A$iX^ 

m^ummi 2 8 (^'<fiX(^i^m Mm^B\ixa 4 4 

C^ilimrr § ) tCfr^ T . flllc7)?S^ffi^!l^ 2 8 CO 

xj:.~x^m.Xtmif^\mm.co:^^-V3 0<r>^^(r> 

ij\p\4 3 ^umjsp\m^zmmzmthhcr>x-hi>. 

[0125] X^~^3 ocr,Wi^(OM^dii 

-7hV9X(DWUj\^hi>\^imyj\^izMLX0^'-'4 5 
^<r>^mt^j:hc^X\ z<7)n&m,mf^izio\^x±Mttz 

(2XH) gb<ag ( (1 /cos (9 ) X D ) 

(2XH) gb<ag ( ( 1/cos ^) XW) tti: 

[ 0 1 2 6 ] «?ij;t{f. ^ = 0-SCO%^. 
(2XH) gb<aSW 

^ = 45JKC7)%^, ( 2XH) ^b<ag ( (2) 

XW) i:^^, z(nmm^w^^z\%hm^n^'^=t<n> 
^mi\iz-)\^xmm-h. ;{f7-:7-^/i-:?^3 
{4. ^imi-o^zy^ximy^tz, 
[0 127] ^^ff^y^h'jyyyy^-jin^m^^x 

jS3tii2 2, ;i?7-7>f;k:5'2 3-'2 5. X^~V30 
^JfMLfz. M^i^mzm^^b. ^'7XS«2 1±tz, 

"c. loji-m^mm. ?m(^^^^~ynmcr,yirh-?x 
^ ^irLxm^m^ . 3oomj/cm2 com^x-m 
mLtzW:. pH-11. 5(7)TJUAo^mmx'im 
L. 2 0 0'c, 6o^m\s.-thzbizj:'ommi. 5 

ium) (r>^ytm2 2imfS.Lfz. 

[0 1 28] i!i^-c. ^^^(^mmi^^-^itfzM^i^ 

>''XhCR-2000 (a±>'Ny hxU'^' hn::i:7X7^ 

:J'yn>''- (^5^) 13) ^x\^yi—^m^^x±mmi 

90-C, 1 0^C0|£**1^. X'^-- 9-3 0cO:^#$^ 
M@9 (/im) . :ft@18 (;um) . A^O. X'^— 9-3 
0 ^7)^^SC0 ffti # *^?SH^a A □ 4 4 t [6] # . Ti-O , X^- 

V3 0i}nw-ifs.u^-hjumfz'oi>z ^ibi. mmm<D^ 

ift/^. 0. 0007^:^5 'J^-b;Uh=2:^J:9^x^ 

~^3ocomfSi^^i^. #feio«-feiisffM-r^a5^co 
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(T^m. ymit;^ u -> A 1 w t %7mmx' 2 o^^m^ 
^fc^, 2oo°c, eo^ms&i'&zti,z^y)^cr>m^ 

[0 12 9] mi^z. »i^«feM^^»535LJFM-r 

^-y ^ 2 3 ~2 5 ^m&Lfzi}^. wmcT^mmi: 
itmmzm < wm-r^ ti^izmtm(m^-cii.x^- 

■^somm-^'t. T^y&m2 2±.i,zim-^cr>m^<^^ 

m^zli. CG-2000 (m±^N>'bxi^^ho^^x 
x^^ynj;- (^*) S5!) . »^oSfe^^^^^H^iCB-2 0 
00 (si^N^-hxVi? Na^7X7^^'yn>?- (^S) 

[0 13 0] m^nMl SattX ITOM^>^^^°>y^ 
ffitlTl 5 0 0Jl-i^7'XNn-A«0®$tZfig^L. 

m) , fiIPi2 0 (urn) t^j:hXdl>Z^h^-(y°mzJ'^ 

^~^yy\^fz. mz^ m^.mm. \ 3 s.cr^^'mm.o x 

J12 7 2:?^fi?L/::. 

[0131] *^[6]aM2a{i^^s:c7)J;a^;LTfmLfc. 

[0132] fi'yy.W^X 1 ^^m^2 6 a i: t 
T I T OM^;?.yN" -y ^'^IZT 1 5 0 0 5f > ^'"X h Q-A 

-CigiflBO (Mm) . S|iM20 (/zm) i:^r^J;3tCX 

^ i: t J; 0 @Bf6)J^ 1 6 L^^ , 
[0 133] Ay-y >()V^mWL3bn^mL2a.^^ 

^zmitu^^ix^ixm^Lfz m^^^m , 

[0 134] -eUT. 7^7-:7>f;k:$'ai?^3c7)fi3t« 

ill m^^m,) ^m^Ltz. 

[0133] m^nmmii2Q\t. ±.m<D:^y-y ^iV^ 
mWL3tn\mWL2a.t(r)m$. (-fe/^^A-yT) 

[0136] ^m<^mm.<^m.^mmm=^cr,^iv^^ -v 

¥%1. 7 (Acm) T\ g;^{gl . 72 (;u 

m) , wcmi. 6 8 (Aim) hmmm^zmm^ix.x\^ 

tz. tfz. ^'<— t?-3 0<7);^@cOf6]S{i. id[S])K2 7«7) 

[ 0 1 3 7 ] i/c. 3f^^j6£75j^fiST'{i, mm^mih^ 

mmLfztzisb, -b;^dr>-yr{i, ^±^1 . 7 (Atm) 

^\^mzm^^zi,mio^r. m^ri\x\ a^^. 



[ 0 1 3 8 ] 4/::. :^mtmmmx'it. y.^—v3 0(D 

;^S<7)|6]# 4 3 5-:^^ 1 <i«^fg^?±AP 4 4 iCfSlttJt 

[0139] me<^^mi>z-^^^xmmi:mmLxmfiRt 
m2o\,z9r^-tmt. m^. m.±m. m/hmx-m^^ 
fi:i>x^-^(7^immmm.-%:m&'ti>tz^\,z. x^-^ 

^'ntcmizisiftx^~^mm<^m:m^\>^^i,<7)fr 
x^-^r<^&4^mtii. mm.mmtw-'^7^mzt5iir 

[0140] T¥T-m.^nm^m^ir)y^^-^(^-^^ H 

/jMUb. ^:m^comizi&^ixx^-^coxmmi^m 

^Xmii^^ttzi^co. x{i, ^t'v^?'^. x^-- 9-t;Hg 

i^t^^xXm'^^tfzijCo^^LX^^:^^. 

[0 14 1] ^cD^m. x^—*r<r)M4'Mhti'!ys^-'*r 

con^ H J; O/h? < . y^^-'^comM^tim^mi: 0 

HSb. D<atKc^. mz. m:km ■ m^mcorm^ 
0, b<a, y.^-^tmmmmi>ziifyit!,^^j:\^idi,z 

^tfzif>lrZiih ^DX'iib&CLtii^imThtij^i^. 
HSb<Dga 

^-^-7 h U >y ^ XM?lS^B^^nSl^cr)^^t3{S , H ^ b < 
Wga ZZX\ Wti. lai 7 (d^j^-f-^Tj^^ 

[0142] zco^mizxtn£. x^— t^cofi/JMti*<, 

<7)mJ: 0:^? v^7t:y>. x^-- y-ilSgfc LT<7)ilMe<)^S 

*>^+^n^ti. y.^—^^z^i:.mmmmm:bm^$ti^ 

[0143] ZtiizML. x^—^cr)M^\-^ii<. X^- 

JS.k^ 0 . Kl^mcDy \^yymmKxx^—^cr,x 
[ 0 1 4 4 ] . x^-^(nm.A-mifm{tm<^^x d 
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[0145] :^^-'i-^:^^-m^m^>m^<^mmim 

[0146] ^6c7)^HBcO||t|iO?i?^tC'Ol-»TllM&# 
[ 0 1 4 7 ] 112 1 !4. Z(D%BMlzi^^m^am9fm^(D 

mmmx-hK). M\^mm26. ^^—9-30. A^-y 
23-^25. TmM22. m\^m2bm^^^i> 

mv^yi^x^) 12. &m 1 f , mmmmt lt<?) 

t , zixh2^^<Dm^w^zmm^fihmiymm 2 s 

[ 0 1 4 8 ] n 2 2 . :^wM^fi\^mm. 2 (7)x^-v 
3oco{iLm.^^i.fz^mmx'$)^. x^-^3 0ii-^ 
com^i:Lxi5'o. m^(r>mx'im:fjmx'h^. x^- 

D{i, HSh<D^at^j:S>XdizmfS.^tlX'^^^. 

[0149] zcommcommi,zn'^^tL^m^B^^^mTit 

\^mm 2 1 ii}!Kcr>x o iz LXi^mLfz, ^Macoy thv 
vyyy ^~xm^mK^xmj>tm2 2. ijy-y^}V9 

2 3-2 5. X'^.— »f3 0Sr?glSL/L% 
[0150] m^m^ZW<^h b , :^yXWK2 l±i;, 

mdmcr)m&M^^x\^yi'-^m\^xmmi.. 90 

°C. 1 0:}i-^|li^f^, W(M5<r)mi^25 (urn) £0^' 

i^-yjm^b^hy^ h-?x^^irLxm^mi:. so 

OraJ/cra2 cTJUJ^iTMIttfd^p H= 1 1 . 5<^T;V 

^'Jitykmrnxmrnt. 20 or, eo^^i^'Mfie-ti.^ 

fctci:0MJ¥2. 0 (//m) OiS7t«5&ffMt/v:. 
[0151] ^C^T. #feiO»4^ii-i*§-tt/^S^ttU' 
i/'XhCR-20 00 (S±^^>^^XI/^7 hD-^;^7^ 
i^yoi-'- (1*) ^) &;^b°>'-h-&ffli^T^®M 

L. 9 0'c. lo-s^crt^mk. x^—*r3<^mmm^<r> 

m^mi5 (um) . m:km40 ium) ^^"9. 
—9-3 0c7)eg;&^-ii5tl2 2±t^-S.X^— 9-3 0c7)?^ 

mM^tihJ:d^yyfb-?X:^^if\-tm^ti^l 0 OmJ 

[ 0 1 5 2 ] <^t:. ^jcM-ft* 'J -^A 1 w t %^K?fMT'2 

o#PB^^m^^fv^. 2oo'c, eo-^^fS.'t^zbtizx 

2 3 - 2 5 fc . M^em 2 2 ±(1 3 Lfz 
X^-^3 0^^%i^tlfc. X^-Hf 3 OiOS^^M*^^ 



<7)iS${i6. 3 (^tm) X'h^ti. 
[0 153] ZZX\ CG-200 

M) . »i7)^^j^c{iCB-2 00 0 (a±^N>'hx 
V^' ha^^;^7"^yav- (}*) i^) ^fflv^7t„ 
[0 154] -ecOf^, i^[S]«®2 6tLTC0ITOM^ 

x^N">/^'atcTi 5ooAc?);i$t;Ba^L. M^^mm2 

6 cO:i:®Sr?gd i o 'J ^ 5 K Sr^^Pf^. y \zy^f^ 
m-r^ZtlzJ: 0Kl^M2 6 ^JgfiKL5t, 

[0 155] n^^^y-^h'j-^xmmiimcoxoi^z 
Lx^mLfz, ^^xmmi i±iz. ^^(nmi^m^^ 
xm^<r>TFT 1 2t:mm-^y-\:3-^ystmmiz!mt 

iz. mmmm^x^^-/rm^m^^x2oooA uy 

^■•j?.hn-A) com^izm.^L. {^mcoy^hUV^y 

m^iz^mL. mi^y^hvvy^y ^-TM&m^^ 

Ml 5S:S3 J:d*^'J-f 5 H^Mm^fyi/iJi^f 
■SittziOiei^Ml 6^mL/i. 
[0 156] i^iz, T^x^7'-7hU^^a^li:^[6l 
*«2t^3I0-^^ii:^cf*, f^MiO?«^ai:^t-|.Mi: 

B8) . ^LT, Ti^T^^f/vhU^^S^lcoW^tM 

[0157] m^am}i^'m2sii. r^^^y-^Y^) ^y- 
[0158] 3^^BH<^^ss^^j^^ac7)-t;^^•-v -yra^ 

%fi4. 70 (//m) -C'. Wi-isMA. 80 (//m) , 
/hfi4. 6 0 (^£m) i;ift?fm3aiJM$nTU/t« ^ 
fz. x^~-^<7^Xmi. iWi^ix^. nyVyXYVdf' 

]^<, '^^^{tKn^^.tm^-Mz. 
[ 0 1 5 9 ] =5rfc. ^L-&<^mmmmx\t. 
( 1 ) x^-^3Q(mmwm^-}imx-ih'^fzi>'^. m 
2 3tc^K-rJ:3tc. tsn. mi. ^nm. -^mmcDi^-r 

[0 160] (2) M\^mm2^zmytm2 2. ^y-y 

^)V9 23^-25. X^~-^3 0mm.%iXX\-^hif. 

z.ixm^ T^^r-^y-^hv^ xmm. i iznmLx t x 

[0 161] {3) ^y-y^/u^<Dm^tLxmmi: 
mmi^m^^fzm&m^^ . ^/^^c^y^h 
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[0 16 2] (4)my(M2 2€om^tLxmm^^m 

^/LT^j^V\ tti. ^m^\=iJ^ (Cr) . mt^^j^ 

[01631 mitm 2 2 sristt-f ^Niiafc-ttgptt^jiiii 

[0 164] (5) n^r-^y^^hU-yi^^mmWr: 
[0165] ( 6 ) S'&(^'&m^m.txXX^-^3^ 
[0 16 6] 

'<-^iXJ>.-^izm^TMsi:o\,zL. ttz. 7"-^N°Sr 
h LTV^^OT. 'y\^y'r^<^^^<7^^if^\,zWth 

'^-Hf c7)^«56oiES€- 7 \zyyumzmm ^-^^zt^z 

X-^Xy \z'yy'^^cor^ - 'Jt:^i^mzmm^^ z t 
[0167] m2c7)3^B^(cJ;fL{±\ X^—*)-imj^^t L 

fz^}::y^'^j:tizj:6m{i^mmx^±-t^mT^^mm 
tmmmzmmLKc^^itmzx^-vinmLx hifz 

[0168] m3(o^mizxtni. x^—^^mj^± t 

fz . 7 b'y if c= J; ^Kifi]i!ailT'|E&^-r-&iarfi]^KM 

AmcommnmziiK^x . im^mMcoB^i^m-^ 
mmmmuiA o as ^ j: a i:;^'^— y-^ies L/t/^ 
ii6 , m^^cDmr^-^SLmzmi-r hzt if«sMt t =sr 

[0 1 6 9] m2Rx/m3(o^mi,zxtni. mi 
co^mcox 0 i,zx^—*r^mwj:mmzmm'^ h cox 
(i'Srv ^<^x\ f} 7 ~m.¥^m^^mm.<^mmmxh i. ^ 7 
~y ^ }Ln-MfMzx'o . y <iv9tnmzmm- 

[0170] mAWm^bcmW^^z^fiM^ :x^-^t,z 

m.\>mmmmm^%fLhmm,zwMmim-th 

HWt Lfc i: 1= . r x -f b ■/ ^ xM^SIka^S 



nX\± (2XH) gb<ag ( (2)1/2 xD) <T>^\^ 
5-}f|3t h U ^'xS?KH^B«^St'{i ( 2 X 

H) ^b<a^ ( (2)1/2 xw) <7)^f^$-fi/iL, 

-9-tJO;bSm?^^»^J^I?Kt3-r'S> i >LifiX%- h , 
[ 0 1 7 1 ] ^ fc. 

Wmm 1 ~ 1 0 ( // m ) S. fca^ 

i^a«^fc¥^f'5^aC^i^(t^BI^Hm^^-^lt*^ 0. 000 
i¥:^5 o. o o 2¥:^5 

nx-i^-mmwrnh z t tf^x'^ h . 

[0172] 7.^-^<r>^mi'^'k 2-^(7mwm^'^ 

<mjtz<nwo<n^^zi(^->x%^. mmcw^-thzi^iiz 
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